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A COMMISSION VIEW ON QUALITY 
 
 

Andrej Kobe1, Emile de Saeger2, Annette Borowiak2

DG Environment1 and DG Joint Research Centre2, European Commission 
 
 

ABSTRACT 
 
Assessment of ambient air quality, in particular by monitoring, is an exercise which 

requires significant investment in human and financial resources. These are however still 

small compared to the investment in the abatement measures or to the health benefits 

brought forward through improvements of air quality, which are both almost exclusively 

guided by this assessment. Failure to provide assessment information of sufficient quality 

may result in suboptimal use of resources and creating discriminatory environment with 

regard to the level of protection between different areas/sections of population. It might 

also create unnecessary administrative burden for the national and European authorities, 

compromising the quality of policies developed. 

One of the guiding principles in ensuring adequate data quality is fitness for purpose. 

Monitoring objectives and user demands need to be properly reflected in location of the 

monitoring station, measurement technique, the QA/QC procedure and the metadata and 

data information provided.  

Data requested through European legislative context serves three main purposes: it 

informs the public, underpins harmonized benchmarking against common environmental 

objectives throughout the Community and supports the policy development. Legislative 

requirements, support to standardization, development of certified reference materials, 

EU-wide intercomparisons, laboratory networking, implementing provisions and 

guidance development are just few activities the Commission undertakes to ensure the 

fitness of the assessment throughout EU for all three purposes.  

These activities, existing and in particular those planned, linked to the adoption of the 

new Air Quality Directive, such as role of EEA as air data centre, development of the 

Implementing Provisions and an integrated EU QA/QC plan, will be presented, together 

with a critical reflection using the practical example of PM monitoring data.  



IMPLICATIONS FOR MEMBER STATES OF THE PROPOSED 
 NEW AIR QUALITY DIRECTIVE. 

 
Tim Williamson 
DEFRA, London 

 
 

ABSTRACT 
 
There are many ambient air quality monitoring challenges facing Member States over 

the next few years: 

 
1)  Addressing the implications of the recent equivalence study on particulate 

matter monitoring equipment. 
 
2)  Fourth Daughter Directive implementation.  
 
3) New monitoring requirements from the Air Quality Directive currently under 

negotiation, including the need to expand PM2.5 monitoring and provide 

sufficient data to underpin modelling for the Directive.  

 
 
In each case, many Member States will need to invest in new equipment and/or 

operate extended networks. This presentation will discuss the challenges in more 

detail considering what compliant networks in the UK might look like and how they 

might differ from the existing Automatic Urban and Rural Network (AURN) 



WHAT IS “DATA QUALITY” ? 
 

Theo Hafkenscheid 
NMi van Swinden Laboratory 

NL – Delft 
 

 
ABSTRACT 

 
European Union Air Quality legislation requires the assessment and management of air quality in 

Member States, and requires regular reporting of air quality, for example to the public. The air 

quality data used for these purposes are to be obtained by application of “common methods and 

criteria”. One set of common criteria are the so-called “data-quality objectives” that have been 

defined for specific assessment regimes and instruments (e.g. fixed or indicative measurements, 

modelling, objective estimation). 

 

But what is “data quality” ?  

Various definitions exist for “quality”, ranging from rather casual (“fitness for purpose”; 

“conformance to requirements”) to formal (“The totality of characteristics of an entity that bear 

on its ability to satisfy stated and implied needs” – ISO 8402). The latter definition can generally 

be applied to most situations in which the term “quality” is used. 

 

Within the frame of this presentation “quality” refers to the characteristics of data that are used 

for the above assessment, management and reporting purposes.  

 

Although commonality is aimed for, on closer consideration it becomes clear that the 

characteristics required may differ between different applications of data, and that some 

characteristics may be conflicting. Further, the currently existing common methods and criteria 

only may not lead to the required level of quality of data. 

 

In this presentation data quality will be viewed from the different perspectives  presented above, 

aiming to identify possibilities for optimization of the concept of common methods and criteria. 

 

 



DATA QUALITY – AIR QUALITY MEASUREMENTS IN GERMANY 
PRESENT AND FUTURE 

 
Ulrich Pfeffer 

Landesumweltamt Nordrhein-Westfalen 
Wallneyer Straße 6, D- 45133 Essen (Germany) 

Tel +49 201 7995 1264        Fax +49 201 7995 1575        ulrich.pfeffer@lua.nrw.de 
 

ABSTRACT 
 

Air quality measurements have a long tradition in Germany. 
Although air quality monitoring is a task of the 16 ‘Bundeslaender’ (federal states, Laender), 
many regulations exist on Federal level, especially concerning quality aspects. Examples are: 

• technical requirements for air sampling systems and monitoring stations, 
• definition of reference methods,  
• provisions for type approval of instruments,  
• quality control of private laboratories. 

Also VDI guidelines play an important role in this area. 
At present, many topics of quality assurance and quality control (QA/QC) are defined at 
European or international level: the European directives prescribe reference methods and data 
quality objectives; for the most relevant pollutants measuring methods were standardised by 
CEN (SO2, NO/NO2, CO, O3, benzene, PM10, PM2.5). Networks are implementing these 
elements and those of EN ISO/IEC 17025. Various German networks are working according 
to this international standard, some are formally accreditated.  
Measurements performed in the networks of the 16 Laender are traceable to national 
standards via calibration chains offered by the Federal Environmental Agency (UBA). 
Another important element for the improvement of data quality is inter-laboratory 
comparisons which have been organised by LUA in North Rhine-Westphalia (NRW) since 
25 years. German networks and also private laboratories meet every year at the ‘finca’ 
(facility for inter-laboratory comparisons and analyses) in Essen.  
Whereas these trials cover particularly gaseous pollutants specific field studies were 
organised for particle measurements. The most comprehensive experiment was conducted by 
the German reference laboratories (UBA and LUA) together with HLUG (Hessisches 
Landesamt für Umwelt und Geologie) in Wiesbaden. In 2003, various PM10 monitoring 
methods were compared over eight months. It was shown that, if properly operated, all 
gravimetric methods can safely meet the European data quality objectives. For continuous 
PM10 measurements, specific correction factors are applied by the networks. Novel campaigns 
are under way especially for modern continuous PM monitoring systems, such as the 
TEOM FDMS.  
While diffusive samplers for BTX have been used for many years, they are now increasingly 
applied also for NO2 measurements. In NRW, uptake rates were recently evaluated by parallel 
measurements with the reference method according to EN 14211. 
In coming years, new standards have to be implemented in Germany which are under way at 
present, for example for PM10 (revision of EN 12341), PAH, and metal compounds in 
deposition. New certified reference materials for metals and PAH, developed by IRMM 
together with AQUILA, are highly appreciated. 
Facing limited budgets and increasing staff savings in the field of air quality monitoring it is 
essential from the German point of view that new QA/QC measures certainly are based on 
sound science, but are pragmatic and applicable in routine monitoring networks. 



NATIONAL AND INTERNATIONAL TRACEABILITY 
FOR SO2, NOX AND VOCs 

 
Martin Milton 

National Physical Laboratory, Hampton Road, 
Teddington, TW11 0LW. 

 
ABSTRACT 

 
For many years, National Metrology Institutes (NMIs) in different countries have 
collaborated to develop and demonstrate the comparability of their measurement 
standards. This programme of work is now organised under the Mutual Recognition 
Agreement of the International Committee of Weights and Measures. Recent 
activities have included a number of comparisons that have addressed the need to 
demonstrate equivalence between measurement standards underpinning 
measurements of ambient air quality. These include: 
 

• Sulphur dioxide in air at a level of 280 nmol/mol 
 

• Nitrogen monoxide in nitrogen at a level of 720 nmol/mol 
 

• Carbon dioxide and methane at levels typical of the atmospheric 
background (365 μmol/mol and 1.8 μmol/mol respectively) 

 
• Volatile organics compounds at a level between 1 and 4 nmol/mol 

 
The first three of these have been organised internationally and have involved 
participants from Europe, the Americas and Asia. The fourth is being organised 
within Europe and will specifically meet the needs for measurements of ozone 
precursors covered by an EU directive and will include National Metrology Institutes 
as well as National Reference Laboratories. The procedures used to organise these 
comparisons efficiently will be discussed, together with the results and the methods 
by which traceability can be made available from them. 
 
The results of these comparisons provide a basis for traceability of measurements 
standards for ambient air quality, which is the central point upon which the 
comparability of measurements of ambient air quality can be based.  
 
 
Web references 
 

CIPM MRA     http://www1.bipm.org/en/cipm-mra/ 
 

International Key Comparison Database http://kcdb.bipm.org/appendixB/ 
  
 
 
 
  



OZONE: INTERNATIONAL EQUIVALENCE OF 
MEASUREMENTS 

 
Robert Wielgosz 

International Bureau of Weights and Measures (BIPM) 
rwielgosz@bipm.org 

 
 

ABSTRACT 
 

In 2000 the BIPM, in collaboration with the US National Institute of Standards (NIST), 

started a programme to establish an international network for ozone reference standard 

comparisons and calibrations. In the framework of the CCQM comparison programme, 

the ozone reference standards of 23 institutes have been compared to one common 

reference maintained at the BIPM, in a series of bilateral comparisons carried out 

between July 2003 and February 2005. The comparisons were made over the ozone mole 

fraction range 0.2 nmol/mol to 500 nmol/mol.  Two reference methods for measuring 

ozone mole fractions in synthetic air were compared, with two institutes maintaining a 

gas-phase titration systems with traceability of measurements to primary gas standards of 

NO and NO2, while the 23 other instruments were based on UV absorption.  The results 

of the comparisons will be presented including differences observed between reference 

methods. Analysis of these results using the Birge ratio indicated an underestimation of 

the uncertainties associated with the measurement results of some of the ozone standards, 

particularly the NIST SRPs. Sources of bias in the National Institute for Standards and 

Technology (NIST) ozone Standard Reference Photometer (SRP) maintained by the 

BIPM have been investigated. A relative bias of -0.4% in the ozone mole fraction 

measurement caused by a temperature gradient in the gas cells of the instrument was 

characterized and corrected for in a modified version of the instrument. A second relative 

bias of +0.5% due to the multiple reflections of light within the gas cells was also 

corrected. The Guide to the expression of Uncertainty in Measurement (GUM) approach 

was used to develop an uncertainty budget for the modified and bias corrected SRP, 

including a relative value for the ozone absorption cross-section uncertainty of 2.1% 

(k=2). The measurement uncertainty for the bias-corrected SRPs is enlarged, but their 

comparability improved. An on-going series of international comparisons of national 

ground-level ozone standards will commence in 2007. 



INTERCOMPARISONS FOR GASEOUS AIR POLLUTANTS  
– A WHO AND EU PERSPECTIVE 

 
Hans-Guido Mücke1) and Annette Borowiak2) 

 
1) WHO Collaborating Centre for Air Quality Management and Air Pollution Control 

- Federal Environment Agency - Corrensplatz 1, D-14195 Berlin, Germany 
(phone: +49 30 8903 1281, fax: +49 30 8903 1283, Email: hans-guido.muecke@uba.de) 

2) EC Joint Research Centre – Institute for Envirornment and Sustainability, T.P. 441 
I – 21020 Ispra (VA) 

 
ABSTRACT 

 
Both, World Health Organization and European Commission strengthen efforts to assure and 
control air quality measurements since many years. 
 
Already in the 70ies WHO/UNEP established the global project GEMS/Air to assist countries in 
monitoring air pollution to improve the utilization of data in health risk assessment. Since 1990, 
the WHO European Centre for Environment and Health (WHO/ECEH Bonn Office) took over 
the responsibility for the programme ‘Air Quality and Health’ for the WHO European Region. 
As an example of managing air quality in 1994 the WHO Collaborating Centre for Air Quality 
Management and Air Pollution Control (WHO/CC) in Berlin started a QA/QC programme to 
harmonise air quality measurement, analysis and calibration techniques for laboratories of the 
53 European Member States. They are carried out as interlaboratory round-robin training course 
at a sample air manifold to determine and evaluate the quality of the measured concentration 
values of CO, NOx, SO2 and O3, and to compare the outcome of their analytical equipment 
(automatic and also manual methods, which are still being operated in parts of Eastern Europe, 
Caucasus and Central Asia) against their own national standards. Within the last decade nearly 
40 laboratories of 25 countries participated. 
 
Also the European Reference Laboratory of Air Pollution (ERLAP) of the EC’s Joint Research 
Centre carries out interlaboratory exercises on a regular basis for Member States, Associated 
and Candidate Countries of the EU. Between 1999 to 2005 a series of exercises took place. 
More than 30 national reference laboratories, which are responsible for QA/QC of 
measurements in their countries, participated in these excercises. The intercomparisons were 
organised with the objective of harmonising the measurement and calibration procedures used in 
the reference laboratories in different countries, through an evaluation of their comparability. In 
these exercises gas mixtures were generated by the ERLAP containing varying concentrations 
of CO, SO2, NOx and O3, and then measured by the participants with automatic analysers 
calibrated against their own secondary standards.   
 
Recently the WHO Regional Office for Europe and the European Commission strengthened 
their intention to intensify the cooperation in the broad field of environment and health. Because 
of the increasing number of EU Member States, which are Member States of the WHO 
European Region too, ERLAP and WHO CC started to harmonise their QA/QC activities on air 
quality measurements. As an outcome a joint WHO/EC Intercomparison Workshop on 
inorganic gaseous components (NOx, SO2 and O3) has been conducted in April and May 2006. 
 
Key words: Air quality, quality assurance and control, intercomparisons, calibration 
 



QA/QC PARTICULATE CAMPAIGNS: OBJECTIVES AND PROGRESS 
 

L. Marelli,  A. Borowiak and F. Lagler  
European Commission – DG Joint Research Centre 

Institute for Environment and Sustainability 
Transport and Air Quality Unit 
T.P. 441, I – 21020 Ispra (VA) 

 

ABSTRACT 

Although Standard methods to measure PM10 and PM2,5 have been validated and set up by CEN 
TC 264/WG 15, there are still difficulties at European scale in comparing data because of 
differences in methodology and reporting between countries, regions and even cities. Quality 
assurance and control (QA/QC) is thus an essential feature of any successful environmental 
assessment programme, in order to provide a harmonized and comparable system for 
measurements in all Member States. 
 
Quality assurance includes standard quality control (QC) procedures  aimed at ensuring accuracy 
and precision of measurements, definition of monitoring objectives, network design, 
management structure, instrument selection, staff training and procedural auditing. Proper 
calibration and maintenance of equipment is essential for obtaining accurate and reproducible air 
quality data:  QA/QC procedures focus on flow rate, time and weighing (including conditioning 
of filters) methods, which are the main sources of uncertainty in particles analysis. 
  
In support of the harmonization of PM measurements in Europe, the European Commission’s 
Joint Research Centre (JRC) is carrying out an intercomparison and QA/QC exercise for PM10 in 
collaboration with the Network of Air Quality Reference Laboratories (AQUILA) and with local  
monitoring networks in the Member States. The objectives of these campaigns are twofold: a) to 
provide further information on the comparability of PM10/PM2.5 measurements in the network, 
and b) to verify the state of implementation of automatic PM monitors i.e. the practical use of 
correction factors that are used in reporting under the Council Directive 1999/30/EC. 
  
An urban background station is selected in each Member State, and parallel measurements are 
carried out for 14 days. For the purpose of PM10 intercomparison, JRC uses two sequential low-
volume-samplers (LVS) mounted inside the mobile laboratory which is maintained at 20°C. 
Equivalence of the sequential samplers has been assured to the PM10 reference method according 
to the procedures described in the Report by the European Commission’s Working Group on 
Equivalence, prior to the launch of the campaign. Filter storage temperatures and QA/QC 
procedures described in EN14907 Standard for PM2.5 are applied. 
 
The JRC mobile laboratory is also equipped with one PM2.5 and one PM1 sequential sampler, a 
PM optical sizing system operating in the range 0.3 – 20 µm, a TEOM-FDMS for continuous 
PM10 monitoring, an organic/elemental semi-continuous carbon analyzer. Further chemical 
analysis can be performed on PM quartz filters. 
 
Results of the first QA/QC campaigns in Europe will be presented. 



ONGOING QA/QC AND ACCREDITATION 
 
 

Ken Stevenson 
AEA Energy and Environment, AEA Technology plc 
Glengarnock Technology Centre, Caledonian Road,  

Glengarnock, Ayrshire, KA14 3DD, UK. 
Tel +44(0)870 190 6574,   Email ken.stevenson@aeat.co.uk 

 
 

ABSTRACT 
 

Ambient air pollution analysers are intended for operation year-in year-out, 365 days 

per year, 24hrs per day. Hence, rigorous procedures for ongoing QA/QC are required to 

ensure that the data remain accurate, reliable and, in the case of measurements 

undertaken for Directive compliance, fulfil the Data Quality Objectives of the 

appropriate Directive.  

 

AEA Energy and Environment has developed robust and accredited (ISO 17025) 

QA/QC procedures for ambient air quality monitoring of nitrogen dioxide, sulphur 

dioxide, carbon monoxide, ozone and particulate matter over a number of years. Many 

of these are now formalised requirements within the CEN standards for ambient 

monitoring.  This presentation describes the operation of these procedures within the 

UK Automatic Air Quality Monitoring Network (AURN). 

 

The AURN consists of 125 monitoring stations situated throughout the UK.  We 

separate the QA/QC tasks into Quality Assurance (QA) tasks – those related to the 

process of measurement - and Quality Control (QC) tasks – those related to checking 

outputs after measurements have been undertaken.  

 

A major aim of the network is to meet the statutory requirements of the EU Air Quality 

Directives. Hence, QA/QC procedures include network design and station siting etc to 

fulfil the general requirements of the Directive along with instrument calibration and 

data checking, to fulfil the Data Quality Objectives. 

 

The work described in this presentation is funded by the Department for Environment, 

Food and Rural Affairs, the Welsh Assembly Government, the Scottish Executive and 

the Department of the Environment in Northern Ireland. 



IT SYSTEMS FOR NETWORK MANAGEMENT AND THE 
QUALITY CONTROL OF AIR POLLUTION MEASUREMENTS 

 
Gary Fuller 

King’s College London 
 

ABSTRACT 
 
The combined regional and national air pollution monitoring networks operated by 

King’s College London (KCL) comprise over 170 sites that generate 50 million 

measurements per year and over 6,500 site events such as calibrations, audits and 

service tests. Simply handing and processing the information generated by this air 

pollution monitoring network provides significant challenges. Requirements for near 

real-time public reporting also demand rapid processing of information and automated 

quality control. These challenges are not unique to the KCL operated networks; the 

same issues are faced by the UK Automated Urban and Rural Network (AURN) that 

comprises 122 sites and the French AirParif network of 46 sites. 

 

Key to meeting these challenges is the use of a common database system to store and 

process all measurements and associated information. KCL have developed tools to: 

 

• Undertake automated sensibility checks on disseminated measurements. 

• Filter and present relevant information to operators 

• Automatically process calibration, service and audit records 

 

Further tools have been developed to aid retrospective measurement ratification, 

including new statistical techniques to determine the time of equipment faults. 

 

 

 

 

 

 

 



HEALTH IMPLICATIONS: QUANTIFICATION AND 
EVALUATION FOR USE IN POLICY MAKING 

 

Paul Watkiss, Mike Holland, Fintan Hurley and Alistair Hunt 
Paul Watkiss Associates 

paul_watkiss@btinternet.com 
 

ABSTRACT 

 
Increasing concerns over the health impacts of air pollution are driving air quality 

legislation in Europe.  This presentation will discuss a number of recent examples where 

health impacts have been used in quantitative frameworks for informing policy making.  

 

The presentation will summarise the recent work undertaken for health quantification 

(and valuation) as part of the UK (Defra) Air Quality Strategy Review (AQSR) and how 

this was used in the Economic Analysis to Inform the AQSR Consultation.  

 

It will also present and discuss the approach used for assessing health benefits of 

potential policies under the European Commission’s Clean Air For Europe (CAFE) 

programme, and the how this was incorporated into the Thematic Strategy on Air 

Pollution. The talk will compare these different approaches, and how the choice of 

approach can influence the potential policy decision. 

 

Finally, the presentation will discuss some of the uncertainties in the health quantification 

methods that can affect policy decisions, and link these uncertainties back to the evidence 

gaps and research needs.  



 

THE AIRWAY EPITHELIUM AS THE INTERFACE BETWEEN THE 
BREATHED ENVIRONMENT AND THE LUNGS 

 
Stephen T Holgate,  

University of Southampton, School of Medicine, IIR Division 
 

ABSTRACT 

 

The association between ambient air pollution and episodes of asthma and related wheezing 

illness is clearly established with ozone, sulphur dioxide and particulates being especially 

linked.  Both in normal and asthmatic subjects, chamber studies have clearly demonstrated 

that all 3 pollutants interact with the airway epithelium and afferent nerves to cause a 

neutrophil-driven inflammation and activation of local and central reflexes linked to lower 

airway symptoms.  Both in vivo and in vitro ozone exposure induces chemokine production 

by the airway’s epithelium, along with oxidant damage to the cells as evidenced by up 

regulation of the EGF receptor as a marker of tissue injury and repair.  The asthmatic 

epithelium is more susceptible to oxidant injury not only through its reduced antioxidant 

defences resulting in premature programmed cell death (apoptosis), but also through 

defective barrier function due to defects in the formation of tight junctions that maintain 

epithelial integrity.  If barrier function is impaired, then the toxic actions of pollutants are 

markedly increased.  Once damaged the healing response of the asthmatic epithelium is 

slow and is directed towards a secretory, rather than a ciliated phenotype.  Air pollutants 

also interact with other environmental insults such as virus infections and domestic allergen 

exposure, which also target the lower airway’s epithelium and genetic factors such as 

polymorphic variants of the antioxidant and mediator pathways (eg, TNFα).  Taken 

together, the increased susceptibility of asthmatic subjects to air pollution episodes most 

likely lies in the vulnerability of the airway epithelium to injury raising the interesting 

possibility that diet or other interventions that enhance the epithelium’s ability to respond to 

environmental insults could protect against such effects. 



HOW MUCH DOES AIR POLLUTION IMPACT ON HEALTH? 
 

Professor Jon Ayres 
Department of Environmental & Occupational Medicine 

University of Aberdeen 
 
 
Attempts at quantification of the health impact of emissions to air began in earnest in the 19th 
century in an attempt to justify emission control from certain manufactories, steps which led 
to the Alkali Acts.  However, it wasn’t until the London smog of 1952 where 4000 deaths 
over and above expected occurred that all embracing clean air legislation was passed as the 
Clean Air Act of 1956.  From that time onwards HM Government were advised that air 
pollution would no longer be a problem to health.  In the 1980s however, work in the United 
States (the 6 Cities Study identified that modern air pollution, with mobile sources as the 
main cause, was associated with measurable morbidity and mortality even at levels well 
below those which preceded the Clean Air Act.  These effect sizes were thought initially to be 
small, thus raising a number of issues, particularly whether this was a significant health effect 
in public health terms.  However, even small effect sizes, when applied to the whole 
population, could have quite a considerable burden on the public health. 
 
Attempts to quantify these effects concentrated initially on the effects of short-term exposures 
(i.e. day to day changes resulting in increases in mortality and hospital admissions) but it soon 
became clear that there were separate effects of long-term exposure to current levels of air 
pollution in terms of life shortening and possibly initiation or potentiation of existing disease. 
 
In 1998 the Committee on the Medical Effects of Air Pollutants (COMEAP) attempted a 
quantification of the former but this was limited by the amount of available evidence at the 
time.  Subsequently, a statement on the effects of long-term exposure was produced and 
currently a more up to date and all-embracing quantification approach is being undertaken.  
Details of the first part of this study (on mortality) are on the COMEAP website. 
http://www.advisorybodies.doh.gov.uk/comeap/state.htm 
 
At present there has been no clear attempt to stack up the effect sizes against other recognised 
exposures (such as passive smoking, raised cholesterol) which would probably help at a 
political level in deciding priorities.  In the meantime, air pollutant levels are being pushed 
downwards although the recent move in Europe to slacken the air quality standard for 
particles gives off a slightly contrasting signal. 
 
Air pollution impacts on many thousands of individuals in the UK each day, sometimes 
fatally, but the effect on disease initiation and disease progression may be greater than the 
effect sizes purely identified from day to day effects.  Putting these effect sizes into context 
across the broad front of public health is a challenge that needs to be met. 
 



IMPROVEMENT IN AIR QUALITY AND MITIGATION OF CLIMATE 
CHANGE: CAN WE DO BOTH TOGETHER? 

Dr Roy N Colvile 
College of St.Mark & St.John 

Derriford Road, Plymouth, PL6 8BH 

ABSTRACT 

The UK Air Quality Expert Group report, Climate Change and Air Quality: A UK 

Perspective, analyses links between air quality and climate change. Whilst the public often 

lumps together multiple impacts of pollution, specialists on both sides of the science/policy 

divide consider “air quality” and “climate change” separately. This leads to detailed 

protocols for the collection of data on ambient air quality, alongside an entirely separate set 

of policies and measures to identify and address the main sources responsible for greenhouse 

gas emissions. AQEG asks, “What would happen if this artificial divide could be removed, to 

allow us to seek the best integrated policies that address climate change and air quality 

together?” We start with the combined impacts of emissions mixtures on climate change and 

air quality, followed by an analysis of measures to reduce emissions. The separate paper by 

Dr Dorling will then address the changes to air pollution measurement and air quality 

management that we can expect under future climate change scenarios. First, we focus on the 

multiple impacts of the emissions mixture, and implications for a more coherent approach to 

emissions control. We find emissions of oxides of sulphur and nitrogen, and particles, have 

significant impacts on climate as well as contributing to poor air quality. This is because they 

influence tropospheric ozone, primary and secondary particulate matter, which are harmful to 

health as well as making positive and negative contributions to the forcing of climate. 

Nevertheless, for fossil fuel combustion, it is still the carbon dioxide emissions that nearly 

always dominate impacts on climate. (A possible exception is aviation, where uncertain 

impacts of nitrogen oxide emissions could be as large as the carbon dioxide emissions.) For 

non fossil fuel and non-combustion emissions such as agriculture and biofuels though, it is 

important to consider non-CO2 impacts on climate, including whole fuel lifecycles. Turning 

to emissions control policies, we then find technological fixes to address emissions of one or 

more individual pollutants tend to have side-effects in terms of increased impacts elsewhere. 

It is therefore better to prioritise measures based on reducing resource consumption at source 

and improving efficiency. We conclude, it is possible to tackle climate change and air quality 

at the same time, if everyone realises we can enjoy the multiple benefits of healthy lifestyles 

in cleaner, sustainable local communities. 
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ABSTRACT 

 
The DEFRA Air Quality Expert Group (AQEG) considered how recent and future 
changes in climate have affected and may affect air quality both in the UK and further 
afield. 
 
Inter-annual variations in weather are known to have an important influence on the 
frequency of poor air quality episodes. This was graphically shown during the 
summer 2003 UK heatwave when the TORCH campaign in Essex helped to 
demonstrate the importance of natural VOC emissions for ozone formation. Winter 
stagnation events continue to trigger periods of poor dispersion conditions, with good 
examples in 1991 and 2001, encouraging pollutant accumulation over the wide areas 
covered by associated anticyclones. 
 
Regional climate model simulations of future climate still have significant 
uncertainties associated with them and ensemble approaches are recommended, as is 
provision of diurnal information in order to address changes in boundary layer 
processes. However, current projections for the end of the century would generally 
suggest windier and wetter winters and warmer drier summers in the UK, with a 
continuing increasing likelihood of extreme events. As such, a changing seasonality to 
the occurrence of poor air quality might be expected, all other things remaining equal. 
At larger scale, projected increases in air temperature and associated increases in 
absolute humidity would, by themselves, be expected to destroy ozone in the 
background atmosphere. However, closer to important NOX sources, the impacts may 
in fact be reversed. 
 
In practice, when considering the potential influence of future climate change on air 
quality, many additional feedback processes need to be considered and these 
contribute to significant uncertainty over net effects. Interactions between climate and 
the biosphere are of particular importance and highlight the need for integrated earth 
system modelling. An example is the impact of summer dryness on crops and 
subsequent effects on removal of air pollutants through dry deposition. Another is the 
possible changing distribution of wildfires. Equally, the changing climate must also 
be fully coupled with changes to atmospheric composition and this approach is being 
pursued in the research community. 
 
Our reliance on models to help us simulate current and future air quality conditions 
needs to be supported by measurements which make it possible to undertake model 
validation. As such, regional and global scale remote sensing of atmospheric 
composition will become increasingly important in order to identify model strengths 
and weaknesses. 
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ABSTRACT 

 

The measurement of particles in ambient air is a topic of great importance in 

the air quality arena.  Moreover, the toxicity of these particles and their impact on 

human health and the environment is dependent on their chemical composition.  As a 

result, the EU Air Quality Framework Directive’s 4th Daughter Directive (DD) 

requires the measurement of: benzo(a)pyrene, Ni, As and Cd in the PM10 size fraction 

of ambient air; total gaseous Hg; and the deposition of Ni, As, Cd and Hg.  The 1st 

DD additionally requires the measurement of Pb.  These DDs include data quality 

objectives that specify requirements for minimum data capture and time coverage of 

measurements, and for the maximum uncertainties ascribable to the measurement 

results.    Therefore, it is important to apply rigorous QA/QC procedures to these 

methods, and to calculate uncertainty budgets that are meaningful and defensible.  

Confidence in the reported data is required to be high so that national and 

international air quality strategies can be implemented and assessed, and trends can be 

analysed.  This is not a trivial task since concentrations of these pollutants in the air 

are very low.   

This talk presents an overview of an approach for measuring the 

concentrations of Ni, As, Cd, Hg and Pb (and other metals), and total gaseous Hg, in 

ambient air, in accordance with the requirements of the 1st and 4th DDs.   The 

requirements of deposition measurements will also be discussed.  The development of 

a suitable methodology for making robust measurements of these metals will be 

presented; including the application of appropriate QA/QC procedures and an 

approach to the robust estimation of the uncertainty of these measurements.  

Exemplar data from the UK Heavy Metals Monitoring Network, and the current status 

of EN standard methods being developed by CEN in the speciated particles and 

mercury vapour areas, will be presented. 
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ABSTRACT 
 

Air pollution monitoring is frequently used to support air quality assessments for new 

development schemes, and by local authorities in the UK in fulfilling their duties under 

the Local Air Quality Management regime.  The quality of the data used for these 

assessments is dependent upon a number of factors including site selection at both the 

macro and micro scale, and the QA/QC procedures that are applied.  Nitrogen dioxide 

remains the critical pollutant of concern, in terms of exceedences of the UK air quality 

objectives and EU limit values, and many assessments rely upon the use of passive 

diffusion samplers.  This paper examines the use of such devices, and considers the 

critical elements for data quality. 
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ABSTRACT 

 
Over the last two decades local air quality in the Netherlands has been assessed using 

only one numerical dispersion model. Since the strict implementation of the 1st and 

2nd daughter directives in 2001 air quality modeling has become increasingly 

important as the legal limit values for air quality can not be met in a substantial part of 

the country. Furthermore, since 2003/2004 several companies have also performed air 

quality calculations. All individual models have to some extend been validated with 

experimental data and were shown to agree with (limited) experimental data within 

10-30%. In specific cases the results obtained using different model may differ 

significantly. As a result of these differences serious debates have taken place during 

legal procedures.  

 

In order to determine the bandwidth introduced by using different air quality models 

the Dutch ministry of Housing, Spatial Planning and the Environment (VROM) has 

asked the Dutch National Institute of Public Health and the Environment (RIVM) to 

perform a comparison of the models that are actually used. For this purpose RIVM 

has defined a set of test cases, covering urban situations as well as a single highway. 

All (six) relevant owners of air quality models have been invited to run their models 

for these cases and report the results to the RIVM. Four of the models are of a 

Gaussian dispersion type. One model is a very simple empirical parameterization and 

one model is of a CFD type.  

 

The spread in results obtained with the models is substantial. The resulting 

bandwidths have recently been used by the ministry of VROM to define a benchmark 

that will be used to test new models. New air quality models will have to agree with 

the benchmark results within a certain limit in order to get a permit. These limits are 

10% for a single highway and 15% for an urban street canyon. 
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ABSTRACT 
 

The correct determination of the uncertainty of measurement results continues to be a 

challenging issue in air quality monitoring. Well-characterised and defensible 

uncertainty values enable the assessment of the validity and fitness for purpose of 

monitoring data, and are required within the quality framework of relevant European 

Directives. A steady flow of guidance material, standards and protocols covering 

measurement uncertainty has been published over the last few years. However, these 

have in many cases led to increased confusion about how uncertainties should be 

calculated in a practical way.  

This talk will review the underpinning requirements for uncertainty determination. It 

will show how a good understanding of the uncertainty in measurement results can 

have a valuable role in improving the knowledge of the measurement process and 

therefore in improving the quality of reported data. The different applications of 

uncertainty determination will be described, from method development and method 

selection to the reporting of uncertainties on routine data. The use of existing data 

from QA/QC activities, such as proficiency testing schemes will be discussed. 

Building on this common need to assess uncertainties, this presentation will attempt to 

draw together the available guidance and methodologies to provide a single 

methodology. A harmonised approach will be presented which can be applied to real 

world monitoring networks. 

A closely linked issue is the use of alternative monitoring methods and the 

requirement to show these provide equivalent results. A framework for demonstrating 

equivalence will be described, and compared with similar approaches adopted in the 

emissions monitoring field. The use of equivalence data in determining uncertainties 

will also be covered. 
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ABSTRACT 

 

The EnACT (Environmental Analytical Chemical Testing) scheme is a proficiency-

testing (PT) programme for laboratories undertaking analysis of samples from 

ambient/urban air monitoring programmes and is administered by the Health and 

Safety Laboratory (HSL).  The scheme offers three relevant PT products: organics 

(benzene, toluene and xylene) on tenax tubes for laboratories using TD-GC-MS 

techniques (supporting measurements made using EN standard 14662 parts 1 and 

4:2005); spiked diffusive tubes for laboratories undertaking NO2 measurements using 

colorimetic or IC chromatographic techniques (supporting measurements made with 

the widely used Palmes diffusive tubes) and trace metals on filters for laboratories 

undertaking metals in PM10 particle measurements using ETAAS or ICP-MS 

techniques ( supporting measurement made using EN standard 14902:2005). This 

presentation will give an overview of the EnACT PT system; present summaries of 

laboratory performance obtained to date; benchmark the performance obtained against 

measurement uncertainty requirements and conclude with suggestions for new PT 

products relevant to this measurement field. 

 




